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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Emmerling et al., U.S. patent # 5,554,709 in view of Schmalsteig et al., U.S. Patent # 
5,756,751 , and Higuchi et al., U.S. patent # 5,124,425. 

Emmerling et al. disclose a silane-functionalized polyurethane for use in a 
number of application including sealant formulations (column 1, lines 21-24). The 
polymer is made by employing either of the approaches outlined in column 2, lines 11- 
51. 

The first strategy entails reacting a hydroxy! group-terminated polyol with a 
diisocyanate thereby providing a telechelic isocyanate-terminated polyurethane 
preppolymer that, in a subsequent step, is reacted with a quantity of monofunctional 
alcohol or monoalkyl polyether alcohol that ensures that at least 1 , but less than two, 
isocyanate groups on average that are contributed by the polyurethane prepolymer 
remain unreacted. In alternative chemical parlance, the mono-ol is added in a molar 
ratio of up to 1 :2 relative to the number of moles of isocyanate group. Finally, a silane 
adhering to the structural conditions delineated in column 2, lines 30-51 is reacted with 
the mixture of isocyanate-functionalized urethane prepolymers obtained in the second 
step to provide a mixture of polyurethanes that, by virtue of the preliminary reaction 
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between the isocyanate and the monohydric alcohol, will contain both polyurethanes 
having two alkoxysilane endgroups and polyurethanes having one alkoxysilane 
endgroup. The relative amount of the polymer having one alkoxysilane endgroup is 
dictated by the amount of isocyanate groups that are blocked by way of reaction with 
the mono-ol. Where fully 50 mol% of the isocyanate groups on the polyurethane 
prepolymer have been reacted with mono-ol, there will be an equal number of polymer 
chains that are mono- and disilylated. However, any number of isocyanate groups from 
greater than zero to 50 mol% may be blocked. 

Applicant uses yet another expression to define the relative amounts of the polyol 
and mono-ol: wt.% of the latter as a percentage of the weight of the former. In Example 
1, the mono-ol is added in an amount corresponding to 14.7 wt. % of the polyol. 

As an aside, it is appreciated that, whereas Applicant claims a process wherein 
the polyol and the mono-ol are reacted with the polyisocyanate simultaneously, they are 
reacted sequentially in the reference. It is, nevertheless, the position of the Examiner 
that a modification of the prior art process such that the mono-ol and polyol are reacted 
concomitantly with the diisocyanate would have been obvious to one of ordinary skill. In 
re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946) (selection of any order of 
performing process steps is prima facie obvious in the absence of new or unexpected 
results); see also In re Gibson, 39 F.2d 975, 5 USPQ 230 (CCPA 1930) (Selection of 
any order of mixing ingredients is prima facie obvious.). 

The second approach mentioned in column 2 is one wherein a hydroxyl group- 
terminated polyether polyol is reacted with a mixture of mono- and diisocyanate after 
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which the aforementioned silane is reacted with the mixture of urethane polymers 
bearing one or two terminal isocyanate groups to provide, again, a mixture of 
polyurethanes having two alkoxysilane endgroups and polyurethanes having one 
alkoxysilane endgroup. The mono and diisocyanate compounds are not expected to 
differ widely in their molecular weight and, hence, the limitations of claims 7-9 and 13-15 
will be inherently satisfied since the ratio molar ratio of monoisocyanate to diisocyanate 
is >0-1:1 (column 4, lines 43-57). 

The molecular weights of the polyols and mono-ols advocated by the reference 
are 500-4000 and 1000-2000 respectively according to column 3, lines 39-41 and 
column 4, lines 35-36. 

There are two limitations that remain unsatisfied by Emmerling. The first is 
Applicant's limitation that the polyether that is employed should have a degree of 
unsaturation of less than 0.04 meq/g. Higuchi et al., like Emmerling, describe the 
preparation of polyurethane-ether copolymers for use as sealants. Higuchi 
recommends using polyethers derived from reactions wherein a double metal cyanide 
complex is used as the catalyst that possess unsaturation content of less than 0.07 
meq/g for the reason that the polyurethanes obtained therefrom exhibit enhanced 
flexibility and comparatively high elongation. See the abstract, Background section, and 
the first three paragraphs of the Disclosure of the Invention section. It, therefore, would 
have been obvious to one of ordinary skill at the time of invention to use polyether 
polyols having a low degree of unsaturation in the invention described by Emmerling. (It 
may, in fact, be the case that the polyols used by Emmerling do satisfy this limitation but 
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the reference is silent concerning that polymer attribute. Certainly, the matter of 
minimizing unsaturated group content has been an intense area of investigation in the 
prior art. Allen et al., U.S. patent # 5,670,601 is one of numerous references that 
devotes a considerable amount of text to summarizing other attempts to reduce the 
degree of unsaturation in polyethers that are subsequently employed in the preparation 
of polyurethanes.) 

Emmerling fails to anticipate the present claims also for the reason that the 
amino-functional silane described therein does not satisfy the structural limitations of the 
sitane (c) disclosed in claim 1 (and, by extension, the cyclization step to a cyclic 
urea/reactive silane group). Schmalstieg et al. says that the amino-functional silanes 
that have been employed in the prior art to produce silylated polyurethane are 
disadvantageous in that the products yielded therefrom are inhomogenesous and 
exceedingly viscous (column 1 , lines 52-56). As an alternative to the more conventional 
amino-functional silanes, such as aminopropyltri(m)ethoxysilane, they recommend 
using a silane (III) that is identical to component (c) of the claimed invention. It is further 
contemplated that, upon reacting the silane bearing an aspartate moiety with the 
isocyanate-terminated polyurethane, cyclization of the aspartate to provide a hydantoin 
residue be promoted by heating to 100-140° optionally in the presence of a catalyst (see 
formula (I) in column 2 and column 7, line 45 through column 8, line 3). 
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Allowable Subject Matter 

Claims 16-20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The molecular weights required of the 
polyether components recited in these claims is substantially higher than are the 
molecular weights of the corresponding materials in the Emmerling et al. There was no 
clear motivation to modifying the teachings of Emmerling et al. in the manner necessary 
to satisfy all of the limitations of these claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marc S. Zimmer whose telephone number is 571-272- 
1096. The examiner can normally be reached on Monday-Friday 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on 571-272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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